It has been observed for more than twenty years that rapid edge cooling of fusion plasmas triggers core electron temperature increases on timescales faster than a diffusion time, and that the effect disappears as plasma density is increased. These temperature inversions have been interpreted as strong evidence of nonlocal transport, and have therefore challenged the local transport paradigm encapsulated in predictive electromagnetic drift-wave turbulent transport models. In this work, the TRANSP power balance code coupled with the quasilinear transport model TGLF-SAT1 [1], with a new saturation rule motivated by cross-scale coupling physics and that captures the nonlinear upshift of the critical gradient, are shown to fully describe the cold-pulse phenomenology [2]. The TGLF-SAT1 model is able to quantitatively capture the prompt onset of the core electron temperature inversion, with a magnitude that is qualitatively consistent with experimental trends, as well as the disappearance at high-density. These new results provide further confidence that local transport models can be used to reliably predict plasma behavior in future tokamaks, such as ITER.
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